Atrial standstill secondary to atrial inexcitability or atrial quiescence was diagnosed in 11 patients 
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Open-heart surgery [lity ventricles are usually depolarized from an A-V junctional pacemaker. Although, as summarized by Rosenbaum and Levine,' there are several descriptions of absence of spontaneous atrial activity in the experimental animal, Sir Thomas Lewis2 was the first to describe such a rhythm in patients. Since then, there have been many other reports, recently summarized by Rosen, Rahimtoola, Gunnar, and Lev. 3 Jouve, Delaage, Torresani, Nicolai, Heuilet, and Pinas4 were the first to report the association of the absence of spontaneous atrial activity with the inability to pace, the heart with electrical stimuli delivered through electrodes in contact with the atria. Since then there have been four additional reports. 3 4, 6, 7 Studies on isolated peffused cardiac tissue8 ' 9 have demonstrated that inexcitability is associated with a low (<55 mv) membrane resting potential. In many instances, infusion of very small amounts of catecholamine into the tissue bath perfusate acts to hyperpolarize the resting membrane, and thereby restores electrical excitability.9'-" Therefore, it was hypothesized that atrial quiscence could be reversed by administration of small amounts of catecholamine. Experiments designed to study atrial quiescence produced in a donor perfused canine heart tested this hypothesis and demonstrated that atrial quiescence could be successfully treated in the whole heart by the administration of small doses of catecholamines (Waldo AL, Vitikainen KJ, Hoffman BF: Unpublished observations). These data were then applied to the treatment of atrial quiescence in patients.
Methods
Using a technic previously described,12' 13 bipolar stainless-steel wire electrodes were implanted in the atria of 13 Figure 1 illustrates the postoperative rhythm in patient 6. The ventricles were being paced through a ventricular electrode (placed during surgery) because the spontaneous rhythm, an A-V junctional rhythm, was too slow. Note the absence of P waves in the ECG and the absence of any atrial activity in the atrial EG. Stimuli delivered through the atrial wire electrodes failed to capture the atxia ( fig.  2 ). An infusion of isoproterenol was then started. In about 10 min evidence of spontaneous atrial activity appeared ( fig. 3 ). Note that while the atria were captured by the spontaneous atrial beat, there was no ventricular capture. Figure 4A shows the rhythm about 5 min later than figure 3 and illustrates that now the spontaneous atrial rate has increased to about 30 beats/min, and that antegrade A-V conduction has returned (beat 3 is a fusion beat 5D ). Atrial quiescence reappeared in two patients about 1 hour after the initial successful treatment with isoproterenol. Reinfusion of isoproterenol again reversed the atrial quiescence.
In two patients, the postoperative rhythm was A-V junctional, but there was no evidence of atrial activity in either the ECG or atrial EG. However, in each case, the atria could be paced, although only with very strong stimuli, 8.8 and 9.8 ma, respectively.'4 Also, the resulting P-R intervals were very long, 0.60 and 0.50 sec, respectively. Infusion of small amounts of isoproterenol, 10 ,ug in each case, restored spontaneous atrial activity, reduced the pacing threshold to normal, and reduced the P-R intervals to 0.28 and 0.34 sec, respectively. Figure 6 illustrates this sequence in patient 4. These patients, therefore, while manifesting atrial standstill did not manifest the complete syndrome of atrial quiescence. Although initially there was no evidence of spontaneous atrial activity in either the ECG or atrial EG, the atria could be paced.
For all patients treated, the total dose of isoproterenol required to reverse atrial quiescence ranged from 15 to 25 ,ug. In no patient did we observe the occurrence of any clinically significant arrhythmias associated with isoproterenol adminstration, nor did we observe any clinically significant effect of its administration on the patients' blood pressures. In all patients treated with isoproterenol, the spontaneous A-V junctional rhythm did increase in rate, but never more than 25 beats/min. Since the spontaneous rhythm was usually relatively slow (i.e. average 60 beats/min; range 50-65 beats/min), the increase in heart rate, usually about 15 (range 10-25 beats/min) was clinically quite acceptable.
For the five patients who exhibited atrial quiescence, but who did not receive isoproterenol, in each instance, spontaneous atrial activity returned within [12] [13] [14] [15] [16] [17] [18] [19] [20] hours of surgery. Also, in every instance the initial appearance of atrial activity, though usually transient, was associated with endotracheal suctioning and/or coughing associated with pain, i.e. circumstances associated with endogenous catecholamine release.
Discussion
As previously summarized,4 the absence of spontaneous atrial activity has been called atrial standstill, atrial paralysis, atrial asystole, and inhibition of the auricles. While all these terms reflect the absence of a mechanical event, atrial contraction, they do not suggest with whith, if any, electrophysiologic abnormality it is associated. We have introduced the term atrial quiescence in an effort to separate a specific cardiac electrophysiologic entity, atrial standstill secondary to atrial inexcitability, from a host of entities15 16 in which there is atrial standstill, but in which atrial excitability remains intact. For instance, the several reports"6' 17 of the absence of atrial contraction despite the presence of a normal sinus rhythm, so-called electrical-mechanical uncoupling, represent an example of atrial standstill but not of atrial quiescence. Further, the usual explanation of atrial standstill is that it results from S-A nodal arrest or S-A-nodal exit block with concurrent retrograde A-v-nodal block. '8' 19 This describes one form of atrial standstill but does not adequately describe atrial quiescence. Thus, the term atrial quiescence serves to identify a form of atrial standstill in which there is no spontaneous atrial activity and in which the atria are inexcitable.
To date, absence of spontaneous atrial activity has only been described in adults (it Rhythms recorded from patient 4 while the atria were paced at the same rate before (A) and after (B) isoproterenol administration. Finally, the successful treatment of atrial quiescence with a catecholamine should provide a great impetus for an examination of the use of this class of drugs in the treatment of other arrhythmias in which relative depolarization of the cardiac membrane plays a major role in the production of the arrhythmia, e.g. arrhythmias which result from depression of cardiac conduction with reentry.8
